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ACTING OFFICER-IN-CHARGE'S REPORT
INSTITUTE FINANCES
The financial situation for the year 199 1/92 allowed for most planned activities to be
undertaken within the fund. The fund for the period 199 1/92 was $890 000.00 and
will be $1 000 000.00 for the 1992/93 financial year.
From January to December 1992, NORAD/DANIDA released $1 870 000.00 to the
Zambia/Zimbabwe SADC Fisheries Project. These funds were paid to LKFRI by the
Ministry of Environment and Tourism and deposited into a call account held with
Barclays Bank Kariba.
STAFFING AND STAFF TRAINTNG
2.1 Junior Staff
There are two junior staff vacancies awaiting to be filled following the lift of the
freeze on such posts.
Scout II Masese went into retirement in June 1992 on reaching the retirement age of
60 years. Two more members of the junior staff have already received notification
of their pending retirement early in 1993. Scout I Maburutse took long sick leave (92
days) following poor health for a long time although he had courageously performed
his duties under those conditions. We wish him a fast recovery.
Mrs F. Gapara resigned from her post as typistlstenographer under The Department
of National Parks and Wild Life Management to take up the post of Management
Assistant under the Zambia/Zimbabwe SADC Fisheries Project which means she is
still effectively with us at LKFRL
General hand Chandafira Kamuto and Clerk Nyaude sat for their second part
examinations leading to a Diploma in Business Studies following their successful
completion of Certificate in Business studies last year. C. Ndaza obtained a Class 4
driver's licence a situation most welcome to us as this will alleviate our drivers
shortage situation.
Twenty-five general hands and scouts did a course in MS-DOS and Lotus 123 run by
C.F. Tulley at LKFRI's request to enable them to assist with punching fisheries data
into the database that we are setting up.
2.2 Senior Staff
Paul Mwera who was a Cadet Ranger at the Natural Resource College at Mushandike
completed his studies in October, 1992 and is back at LKFRI awaiting regrading and
possible transfer to Lake Chivero. Since his return he has assisted in organising field
trips and supervision of the junior staff during such trips.
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Ranger Musakwa who was based at Lake Chivero joined LKFRI to fill in the post left
vacant by Mr. Nyamhanza. From October to December 1992 he was attached to the
National Parks Vehicle Maintenance Unit receiving basic training in car maintenance.
Arrangements were also made for him to continue training in the same field under
CMED Kariba who will also expose him to boat maintenance as well. This should
go a long way in reducing costs on both vehicle and boat maintenance which at the
moment are costing the institute a lot of money.
Mr. Mukome continued his studies leading to CTS and sat for examinations in
November 1992 for Part C and the results will be out in January, 1993. In
September 1992, he attended a course on the Management of Donor Funds held in
Malawi.
Mr Songore completed his M.Sc. degree in Fisheries Technology Management at the
University of Hull and has since come back to the station to work on fishing gear
related issues and together with Ranger Musakwa will also deal with the day-to-day
supervision of the junior staff. Although it is our intention to shift law enforcement
activities to the management Branch both Mr Songore and Ranger Musakwa will
initial deal with this activity while the necessary arrangements are being made.
Ecologist Wilson Mhlanga completed his M.Sc in Applied Hydrobiology at Cardiff
in Wales. He will be involved in cage culture and recreationary fishing and will also
be participating with the Zambians on the bi-monthly hydro-acoustic surveys under
the ZambialZimbabwe SADC Fisheries Project.
Ecologist Chifamba continued her work on post-recruitment studies of the freshwater
sardine Limnothrissa miodon in Lake Kariba. Her monthly sampling programme has
come to an end and she is currently analyzing the data and the results will determine
whether she needs to resume her sampling programme or not. Her other duties
involve organization of workshops and conferences, participation on the bi-monthly
hydro-acoustic survey with Ecologist Mhlanga, looking after the smooth running of
the library and will look at the possibility of setting up a newsletter. In March she
attended a symposium on The Impact of Species Change in African Lakes in London
where she presented a paper. In May to July 1992, she attended a course in
Sustainable Fisheries Management in Tromsø Norway. She also attended and
presented a paper at the Symposium on Biology, Stock Assessment and Exploitation
of Small Pelagic Fish Species in The African Great Lake Region held in Bujumbura,
Burundi in November, 1992.
Ecologist Sanyanga continued with her project based on the biology of the Synodontis
species which aims at including this species among the exploited species. This
project is registered for a split PhD project with the University of Stockholm. Her
other duties included organising junior and senior monthly meetings, setting up the
fisheries data-base and organizing monthly enumeration of catch data in fishing
camps. In March she attended and presented a paper at the symposium on The
Impact of Species Change in African Lakes in London.
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The author, Ecologist Mtsambiwa continued his pre-recruitment ecology studies on
the freshwater sardine Liinìwthrissa miodon in Lake Kariba. He spent three months
from April to June 1992, doing the initial analysis of his data with the assistance of
his supervisor and the laboratory of Marine Research at Flødevigen in Norway. His
programme will transfer to the University of British Columbia in January, 1993,
when his supervisor takes up a new post at the Fisheries Centre under that university.
This follows successful regrading of the programme after a viva in December, 1992,
which means that he will register as a write-up candidate. In March, 1992, he
attended and presented a paper at the symposium on The Impact of Species Changes
in African Lakes held in London. He also attended and presented a paper at the
Pelagic in The African Great Lake Region held in Bujumbura, Burundi in November,
1992.
As stated in the 1990/91 repart, training abroad in fisheries related topics for lengthy
periods came to an end with Ecologist Mhlanga and Mr Songore's completion of their
M.Sc studies. All senior technical staff have now received training up to M.Sc level.
Further training takes the form of split Ph.D programmes where candidates do all
field work on Lake Kariba and carry out short visits to their respective colleges.
As expressed in both the 1990 and 1991 reports the need for a Fisheries Economist
remains a priority but it is not clear as to when this issue will be resolved. At the
moment we rely on the Fisheries Economist from Zambia on the ZambialZimbabwe
SADC Fisheries programme on aspects that required such skills.
STAFF HOUSING
Mr Helge Paulsen the Fisheries Biologist under the ZambialZimbabwe SADC
Fisheries Project has vacated the house at Baobab Ridge following the termination of
his contract. The house is now available for use as a guest house and will
accommodate visiting scientists under the SADC Fisheries Project.
Delays are being experienced with the building of another guest house at Camp Hill.
The delays are due to failure to identify correct plans for the envisaged house as there
seem to be no standard Government plans to meet our requirements.
Senior staff accommodation presents a serious problem as all officers are back from
training or have just taken up vacant posts at LKFRI. At the moment some officers
have to share accommodation while we work out a solution.
INSTITUTE EXPANSION
Again as in last year there is still no indication as to when funds will be made
available for the construction of the new institute at the site above the CMED
workshops in Kariba.
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Pre-fabricated office and laboratory blocks have been put up and will be available for
use as soon as Ministry of Construction have sorted out the plumbing. It seems that
they are having problems in attending to this immediately as they have not been able
to respond to our call to treat this with urgency. Due to this delay it has not been
possible to enlarge the library by knocking down the wall between the library and the
Officer-in-Charge' s office as proposed.
Applications to The Binga District Council were made for land to put up the
substation at Binga.
5. VEHICLES AND VESSELS
The situation regarding vehiles has not changed much except that one old landrover
was formally handed over to the Management Division who had been using it for
quite some time now. In addition Ranger Musakwa was using one of our old
landrovers that had been taken to the National Parks Vehicle Maintenance Unit for
rebuilding during his stay with that unit. This landrover is expected to join our fleet
in the new year.
It was a very bad year for us regarding vessels. First the new vessel Aquarius was
delivered a year later in February, 1992 and was condemned on arrival at Kariba due
to overweight problems. Up to now it is not clear as to who is to blame for the
mistake, Mr Brasted the consultant and boat designer claims that his design and
specifications were correct while Morrison Brothers the boat builders claim that they
built the boat according to Mr Brasted's specifications. NORAD has since hired a
consultant to find out exactly where the mistake lies and to propose how that problem
could be solved. Meanwhile the boat remains moored at Andora Harbour.
Secondly the workboat Mvenga, that was delivered almost a year later in December,
1992, was also condemned by Lake Navigation as not suitable for navigation on Lake
Kariba unless confined to 5 km distance from the shore. Lake Navigation insist that
the boat is not designed for Kariba's unpredictable gales hence the recommendation
that should we use it we should be confined to 5 km from the shore. Discussions are
underway to work out what renovations need to be done to rectify the problem.
This has been one of the busiest years for the research vessel RV Pelican as it had
to cope with both LKFRI research programmes and those of the 72mbialZimbabwe
SADC Fisheries Project. This overload results from failure to use both the research
vessel RV Aquarius and the workboat Mvenga. It also had to deploy enumerators
and to carry out law enforcement duties. Needless to say it was free for very short
spells of time. It is our sincere hope that the issue regarding RV Aquarius and the
workboat is quickly sorted out because if we experience a major breakdown on the
Pelican a lot of our work will come to a stand still. Pelican is the only vessel fitted
with equipment for night navigation and hiring some other boat in its place is almost
impossible. So far it has performed well and a recent report by ZEMCO, the
company that services the engine, is that it still has a lot of life left. This is
gratifying news given the situation with the rest of our vessels.
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The fast boat M'cheni ran with the usual breakdowns most of which required spares
from outside Zimbabwe which means at times it was out of use for lengthy periods.
However, whenever it was in use it did complement RV Pelican's work load
especially on the deployment of enumerators.
The other fast boat Mbale which was donated to National Parks by the Police and is
earmarked for use in law enforcement duties is almost ready for delivery. Once in
place this boat will be used mainly by the Management Branch who will carry-out the
anti-poaching exercises. However, maintenance and repairs will be the responsibility
of LKFRI. This boat could be seen as replacing the other boat N'chila which is on
sale as it has become of no use to us.
In addition to the research vessels and fast boats LKFRI has four dinghies and five
outboard engines (between 9.9 and 40 hp) which are used mainly for fill-netting. At
the moment only one engine (25 hp) is in good working condition and the rest are
undergoing repairs.
6. FISHERIES MANAGEMENT
Fish poaching continues to be one of the major problems facing the industry today.
With economic hardships facing the country, the demand for fish as a cheap source
of protein has gone up tremendously and people are doing anything to get fish legally
or illegally. One feature new to the fish situation is the marketing of kapenta in what
are locally known as "mapongorane" which were reserved for dried fish from the gill-
net fishery only. One thing is certain, all kapenta marketed this way has not been
recorded anywhere and is landed and dried outside the normal channels. Its main
route to the market is the gravel road that turns off from the main Harare road
towards Charara Farm. Raids along this road have yielded fruit but because Parks
staff cannot be there all the time the effect of these raids on this activity is minimal.
As stated above the boat meant for law enforcement will be delivered soon and it is
hoped that the anti-poaching unit will be able to carry out extensive patrols to curb
on fish poaching.
The issue of re-introducing tags in the gill-net fishery gained momentum this year
with LKFRI committing itself to providing the tags during the experimental year.
Subsequent provision of the tags would be done by local authorities who will pass on
cost of the tags to the fishermen during licensing. This hopefully will limit the
number of nets used for fishing as any net without tags will be confiscated upon
encounter.
Leisure Bay remained closed during the period being reported and some fishermen
paid deposit fines for breaching that regulation although this was not on a large scale.
7. CAGE CULTURE PROJECT
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Willards continued to be the only people engaged in this venture during 1992. With
the arrival of Ecologist Mhlanga at LKFRI and him taking a closer study at cage
culture and its future development on Lake Kariba we expect more in this direction
in the coming year.
THE 1992 KARIBA INTERNATIONAL TIGERFISH TOURNAMENT
As in 1991 the event took place as scheduled but a lot of disappointment was
expressed by the participants due to the scarcity of the tigerfish. Again this could be
a direct result of the heavy poaching reported above. This event was attended by 244
teams and the winner was Ms Teall for catching 7,8kg tigerfish.
RE-ORGANIZATION IN SOME INSHORE FISHING CAMPS
This year saw the introduction of enumeration in some of the camps in Sengwa,
Binga and Mlibizi basins which has not been going on for a long time. In some areas
however, this activity has been reported as risky due to the presence of people
engaged in illegal trade from across the boarder (Zambia) and other places in
Zimbabwe. The Police are aware of this problem and are working on curbing it.
The major advantage is that our enumeration exercise now covers a bigger area which
greatly improves on our statistics both in figures and species composition.
The issue of closing down King's Camp did not feature prominently this year
following instructions from Head Office to suspend the issue of moving the fishermen
to another camp till further notice.
OTHER ISSUES OF INTEREST
A lot of groups ranging from primary school children to Army Officers and other
Government Institutions visited LKFRI. One notable observation from many of the
groups (both children and adults) is that they thought that kapenta was not an adult
fish but juvenile stages of other fish species!
From general observations during lake tours there seems to be an increase in the
number of the fish eagles on the lake shore a feature which was not so a little while
ago. Could this be an indication of less pollution on the lake resulting from the
limited use of pesticides to control tsetse, one wonders?
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CO-ORDINATOR'S ANNUAL REPORT 1992
OVERALL PROGRESS
The Project has made significant progress in a number of areas during 1992 though
some outputs still remain a long way behind schedule. Whereas some activities have
become streamlined, difficulties continue to be encountered in other and these will
need to be addressed during the forthcoming year.
A number of important workshops have been held during the year and some major
field studies have been conducted with the aid of specialist consultants. Nine reports
have been produced during the year bringing the total number of Project reports to
18.
The new catch and effort data collection system (CEDRS) has been initiated and
computer networks for data entry and management have been established at Kariba.
The staff training programme has continued and two members of Project staff
completed their Master's courses at universities in the UK.
Infrastructure development at LKFRI has made significant headway with the
completion of a laboratory and office block.
The vessel construction faced numerous setbacks and vessels which should have been
completed at the beginning of the year are still not in operation.
2. TRAINING PROGRAMME
The following training activities were also carried out locally:
Helge Paulsen arranged for a group of fisheries assistants from Sinazongwe FC to
visit LKFRI in March to take part in research activities with LKFRI staff. During
their visit they worked together with Senior staff at LKFRT and the whole exercise
was considered very successful.
Gordon Mudenda, Patrick Ngalande, Arnold Katundu, Cecil Machena, Morris
Mtsambiwa and Portia Chifamba took part in the send hydro-acoustic survey of Lake
Kariba in January and received on the spot instruction from the acoustics consultant,
Torfinn Lindern, on the use of the new hydro-acoustic equipment and the
interpretation of the data.
Dr Tony Pitcher ran a short course on non-parametric methods of length frequency
analysis at LKFRI which was attended by both DoF and LKFRI staff during January.
iv) Dr Ian Games ran a short course on the uses and methodology of Computer Aided
Drawing programmes for selected senior staff from LKFRI and DoF during March.
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y) Gear technology specialist Clive Radcliffe from the University of Humberside
provided training in the use and maintenance of a mid-water trawl during July and
August.
Rudo Sanyanga arranged for two one-week training courses in computer basics for
scouts to be run at LKFRI. They received instruction in the use of MS-DOS,
Spreadsheets and Data-bases.
Naboth Mukome arid Champion Nyaude both registered for correspondence courses
in accountancy and financial management.
Rudo Sanyanga and Farai Gapara attended training courses in Desk-top Publishing in
Harare.
Rudo Sanyanga and Lucky Muchabaiwa registered for correspondence courses in
computer systems maintenance.
3. WORKSHOPS, MEETINGS AND SYMPOSIA
A number of workshops and working group sessions were held during the year.
Bio economics workshop (Kariba: 17 - 21 January 1992)
This course was organised by the FAO - IFIP project and was run by Rolf Wilmann assisted
by Benoit Horemans. The course, which was attended by all Project Research staff from
both LKFRI and DoF, was intended to serve as an introduction to the subject of bio-
economics, to instruct participants in the use of the programmme BEAM IV and to apply the
programme to the kapenta fishery of Lake Kariba. The consensus amongst Project staff who
attended the workshop was that is was not a complete success. The fact that the course was
run by economists alone meant that many biological queries relating to the programme could
not be answered by the course organisers and the version of BEAM IV brought to the
workshop was found to contain a number of "bugs " and could not be made to run.
The feeling of staff at the end of the workshop was that a programme such as BEAM IV
which is designed to be applied to large commercial marine fisheries with many stocks and
many categories of fishing unit was inappropriate to the Kariba kapenta fishery and that a
"custom built" model would be of far greater practical value for management purposes.
To date no workshop report has been received from IFIP.
Working Group on the Assessment of Kapenta in Lake Kariba
(Kariba: 4 - 17 March 1992)
As part of the linkage between the Project and the Danish Institute for Fisheries and Marine
Research (DIFMAR), a working group attended by all Project research staff was convened
in Kariba. The objectives of the working group were:
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To review the existing data on Kapenta in Lake Kariba in order to evaluate the utility
of the data for the estimation of parameters for use in stock assessment and
management
Derive such estimates to the extent that this is possible
Conclude and recommend on possible methodological improvements, future research
and data sampling needed to improve the quality of stock assessment
i) The workshop confirmed previously held suspicions that length/frequency analysis
alone is inadequate for assessing growth rates in kapenta. This is due to the fact that
neither commercial nor experimental samples show significant variation in length
composition during the year suggesting that the distribution pattern within the lake
may be size dependent.
Similarly mortality estimates could not be made from L/F data for the same reason,
possibly in combination with gear avoidance by larger individuals.
Preliminary estimates of fishing mortality were made from yields (total catches) and
total stock estimates obtained from the hydro-acoustic surveys. They indicate a range
of fishing mortality (F) of i - 1.5 /year
Total mortality estimates were not available but general considerations indicate the
figure to be in the range 4 - 5 /year
y) It was possible to produce preliminary estimates of growth parameters from the
results of readings of daily otolith readings. The values obtained were : Maximum
asymptotic length Lo = 135mm; Growth coefficient K = 0.95 /year
The group noted that there was no apparent relation between values of effort against
catch per unit of effort (CPUE) and it was therefore not possible to implement a
surplus production model with any degree of confidence.
In view of the uncertainty about vital parameters, the only practical approach to
management considerations was to calculate yield and CPUE as a function of effort
for different values of the vital parameters within the ranges determined form current
results and observations.
Three major conclusions were drawn:
Within the range of probable natural mortalities, totd yield is expected to
increase with increased effort
Recruitment overfishing (je fishing at a level which would reduce the
spawning stock to such an extent that recruitment of young fish into the
fishery would be reduced) is unlikely to occur at effort levels considerably
higher than those currently in effect
Page : 10
III The main limiting factor for the increase in fishing effort is a decrease in
CPUE with increased effort. A point would eventually be reached where
CPUE cannot support the cost of the fishery. Thus economic limitations will
occur long before effort endangers the stock through recruitment overfishing.
Using a simulation model it was estimated that, with an assumed total mortality of 5
(likely range is 4 - 6), a doubling of fishing effort would reduce catch per unit effort
by about 20% whereas an increase in fishing effort of about 25 % would decrease
CPUE by only 7%
Recommendations were made that future work should include:
establishment of a standardised data-base for L/F data which will enable the
linkage of L/F data with catch and effort data to be made
growth analysis should be concentrated on otolith ageing
L/F analysis will only give reliable estimates of growth and mortality if the
sampling scheme is extended to cover a wider size range. The current
sampling programme should be modified accordingly and different sampling
gears tried.
As, at present effort levels, the stock seems to be influenced more by
environmental factors than fishing effort, studies on the relationship between
kapenta and environmental factors could be of predictive value.
Management should be based on an analysis of both biological and
environmental aspects. Future assessments should include cooperation
between biologists and economists.
The session was considered very valuable by all participants and it was agreed that a similar
workshop should be held later in the Project when more progress has been made in basic
parameter estimation and more accurate assessments made of biomass variation and stock
distribution.
Symposium & Workshop on Species Changes in African Lakes
(UK: 23 - 31 March 1992)
A symposium and workshop on this subject, organised by Dr Tony Pitcher, were held at
Imperial College London from 23rd to 31st March. Morris Mtsambiwa, Rudo Sanyariga and
Portia Chifamba all presented papers at the meeting.
Annual Project Review (Siavonga: 14 - 18 September 1992)
The Annual Project Review Workshop was held at Manchinchi Bay Lodge in Siavonga,
Zambia. Dr Rasan Moinuddin was contracted to facilitate the workshop and, at the invitation
of the Project, Kirsten Bjøru (the NORAD fisheries advisor) and Poul Degnbol attended in
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order to make an assessment of Project progress. The workshop was attended by all main
actors in the Project plus a number of observers and assistants.
In his assessment of progress of the Project, the facilitator noted that progress had been
mixed, ranging from very good in some areas to very slow in others. The data collection
and entry programmes had, in general progressed well but infrastructure development,
particularly in Zambia, had been very slow. For the second year running, the facilitator
noted that over-commitment of staff was a major reason for lack of progress in many areas.
He also noted that there was no single document in which research being undertaken and
management issues were spelled out.
The major conclusion of the review (as presented by the facilitator) were:
staff constraints in both instiutes should be reflected in the activities for 1993; this
will mean the prioritization of activities according to actual staff time available for
implementation
prioritization can be done by:
- listing all activities
- linking all activities
- making decisions on priorities based upon such criteria as:
- availability for manpower
- activities that can be carried out immediately
- how much activities contribute to the objectives
- activities which hinder/obstruct the progress of other activities
- consider on-going activities and finish them first
on the Zambian side it is seen as essential to focus first on management problems and
them to identify relevant research necessary to enable appropriate resource
management decisions to be made.
activities relating to Output 2 (fisheries management) should be started as soon as
possible and a dialogue with artisanal and kapenta fishermen established
the means of setting up a FOREX account should be looked into
the establishment of proper maintenance systems including the training of maintenance
stiff and forecasting of maintenance costs should be given due consideration by the
Project
Project management in Zimbabwe should be strengthened by devolving decision-
making authority to staff based at LKFRI; staff can share responsibilities according
to availability and commitments
the process of transfer of responsibilities and duties currently held by the Project
Coordinator to Project staff should continue.
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During the workshop, workplans for 1993-4 and commitment charts for all Project staff were
prepared. Budgets, based on the workplans were drawn up after the workshop.
y) Meeting with Zimbabwe KPA and DNPWLM (Harare: 9 Sept 1992)
A follow-up meeting between the KPA and DNPWLM was planned for September but,
during preparatory discussion between the Deputy Director of DNPWLM, the Zimbabwe
Project Co-Manager, the Chairman and Secretary of the KPA and the Project consultant (Dr
Hasan Moinuddin), held at Hunyani Hills Hotel on 9th September, it was realised that several
issues needed to be clarified before full scale discussions between the Department and
representatives of the kapenta producers could take place. It was, however, agreed that
dialogue between the DNPWLM and the KPA is essential and should continue.
With regard to the issue of a single ássociation for kapenta producers, the DNPWLM wishes
to see the outcome of the present study by Price Waterhouse on the wildlife and tourism
sector before making any decision. It was proposed that further meetings be held early in
1993.
SADCC briefing meeting (Malawi: 21 & 22 July, 1992)
In July the Project Coordinator, together with the Zambia project Co-Manager (Arnold
Katundu) and the Acting Zimbabwe Project Co-Manager (Rudo Sanyanga), visited Malawi
for a briefing meeting with the SADCC Coordination Unit or Forestry, Fisheries and
Wildlife. Also in attendance were representatives from the Lake Malawi SADCC project
which is studying the productivity of the pelagic zone of Lake Malawi. The comparison
between the approaches of the two projects was interesting. The Lake Kariba project
considered sustainability to be of paramount importance and has tried to ensure that project
activities are conducted by locally based staff. The Lake Malawi project, which is funded
by ODA, placed emphasis on obtaining the required results. Although there were 5 local
counterparts to the expatriate research officers and boat captain, the project management and
administration was run entirely by expatriates. The Kariba Project saw its research
management system for the Lake Kariba fisheries. The Lake Malawi project, on the other
hand was concerned solely with an evaluation of the pelagic resource though there was
provision for assessing the management implications of the project's findings through the
Steering Committee at a later date.
Workshop on Development & Management of the Fisheries Sector in Zimbabwe
(Harare: 2 - 4 September, 1992)
A workshop on the above subject was organised by the Project with the primary aim of
clarifying the roles of the various institutions involved with fisheries development and
management and seeking means of avoiding conflict and overlap. In view of the complexity
of the subject, the three days allocated was rather too short but significant progress was
nevertheless made and a useful report documenting the conclusion of the workshop.
viii) Symposium on the Stock Assessment & Exploitation of Small of Pelagics in
African Lakes (Burundi: 25 - 28 November, 1992)
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Cecil Machena, Morris Mtsambiwa and Portia Chifamba from LKFRI and Raphael Mubamba
and Justin Lupikisha from DoF attended the above symposium which was organised by
FAO/IFIP. A number of staff presented papers at the meeting.
LAKESHORE PLANNING STUDIES
The ten volume report on the Zimbabwe Lakeshore planning study conducted by J.M.
Hutton (Pvt) Ltd was presented to the Chairman of the Steering Committee at the end
of October 1991. With the exception of the Fisheries Committee Report, parts of
which were considered to be contentious by some project staff, the report was
approved by the Steering Committee and copies are now available for circulation.
Discussions have been held between Dr Hutton and Dr Machena with a view to
revising the fisheries report and removing the contentious parts. A revision is
expected by early 1993.
FISHERIES DATA-BASE
The new Catch and Effort Data Recording System (CEDRS), which was devised in
1991, commenced in Zimbabwe in January and has been running smoothly throughout
the year. Five new camps have been introduced and the process of removing
accommodation huts from old to new camps is now complete.
The entry of data into the date-base has continued throughout the year but it is still
behind schedule in some areas. The establishment of the new net-works (which were
set up by the Data-base Managers) and the recent training received by junior st2ff in
both departments, should speed up the rate of data entry.
VESSELS
Aquarius
It was agreed by the Steering Committee that the designs and weight calculations of
the vessel uAquariusu should be professionally assessed. On the recommendation of
NORAD, the international shipping assessor Det Norske Ventas (DNV) were
contracted to examine the calculations of the designer and to physically examine the
vessel. The reports from DNV indicated that the design, dimensions, weight
calculations and hydrostatic calculations presented by the designer, Mr Brasted,
conform to international specifications. A preliminary physical examination of the
vessel did not show any major deviations from the plans and a more detailed onshore
examination was thus conducted in November. At the time of writing the final report
had not been received but DNV have advised that the problems with the vessel are
the result of seven factors. Each of these is small in itself but when combined they
constitute a more serious problem. The final report is expected to include proposals
for rectifying the problem. It is not possible at this stage to give a date when the
vessel will be operational.
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Work Boats
The required additional alloy sheet required for the completion of the two work-boats
was eventually cleared by Zimbabwe Customs in August and both boats were
completed and tested in November. At the time of writing, arrangements are being
made for both boats to be transported by road to Kariba where they will be fitted with
sound insulation before being brought into service. Both vessels should be
operational by January 1993.
Law Enforcement Launch
The refurbishment of the launch to be used for the Zimbabwe Law enforcement
programme is near completion. Some delays were experienced with the importation
and clearance of the engine but this has now been attended to and the vessel will be
ready for lake testing by January 1993.
SOCIO-ECONOMIC COMPONENT
Following the signing of the contract with CASS in April preparations for the
initiation of the socio-economic monitoring programme were made and the process
of appointing research fellows was begun. Interviews of shortlisted candidates took
place in November and two researchers were selected.
As a result of bureaucratic problems experienced with the University of Zimbabwe's
financial system, CASS are currently investigating the possibility of setting up a trust
for receipt and administration of Project funds. CASS maintain that this system will
prevent the long delays in transfer of funds and presentation of accounts which slowed
the progress of other projects with which they are involved.
TECHNICAL ASSISTANCE AND CONSULTANCIES
i) Economic appraisal of the Kapenta Fishery
Andrew Palfreman from the Humberside International Fisheries Institute and Jane
Løvland from the Norwegian Institute for Fisheries and Aquaculture were contracted
to undertake an in depth appraisal of the commercial Kapenta fisheries of Zimbabwe
and Zambia. The first part of the consultancy, which is divided into two sections,
took place in January and February. The consultants visited the majority of operators
in both countries and accumulated a very large amount of data and general
information on the fishery. In Zambia they were ably assisted by the Department of
Fisheries economist, Peter Kasangula.
Their report was received in September and has been circulated to project staff for
comments before being formally submitted to the Steering committee for approval.
ii) Hydro-acoustic Survey
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Torfinn Lindern from the University of Oslo was contracted to instruct the Project in the use
of the updated HADAS system and to supervise the first part of a long term hydro-acoustic
monitoring programme for the lake. All equipment arrived in good time and the survey ran
very smoothly. Most of the research staff took part in the survey which covered the whole
length of the lake.
It was interesting to note that, despite the facts that rainfall patterns were different and the
surveys conducted at different times of the year, the biomass estimates for the lake made
during the current survey and the initial survey in 1988 were remarkably similar.
Since the Consultant's visit, additional surveys have been conducted under the supervision
of Patrick Ngalande, Morris Mtsambiwa and Arnold Katundu. The data from all of the
surveys has not yet been fully analysed though initial analysis suggests that biomass of the
lake has declined during the year.
Experimental Fishing Triais
Mr Clive Radcliffe from The University of Humberside School of Food, Fisheries and
Environment2l Sciences visited Kariba for 4 weeks in July and August to undertake midwater
trawling trials for Kapenta and to conduct trap trials for Synodontis zambezensis with
Newman Songore.
Mr Radcliffe supervised the inst1lation of a winch on the vessel Pelican and conducted a
series of trawl trials. The trawl proved to be very efficient means of obtaining samples of
kapenta and was particularly efficient during the daytime when lift nets were not effective.
The trials enabled samples to be collected over a 24 hour period which was an essential
requirement for the current feeding studies.
During the trials, staff at LKFRI were trained in the operation of the trawl and at the end of
the training period they were capable of using it without assistance.
Although the trawl proved to be a useful sampling tool which will probably be used
extensively for verification of the hydro-acoustic results, it clearly has no potential for
commercial fishing. As it is very susceptible to tangling with submerged trees it can be
operated only in deep or tree-cleared areas and this limits its use to a very small part of the
lake. In addition, the use of the trawl required a large, powerful vessel thus commercial
capture of kapenta by this method would not be cost-effective.
The fishing trials with fyke nets for Syiwdontis were less successful. Baited and unbaited
traps were set along various parts of the Zimbabwe shoreline and, although gill nets set at
the same time caught Synodoiuis in good numbers, the catches in the traps were very low.
Clearly further gear technology studies into the selective capture of Synodontis are required
and it is planned that Newman Songore will pursue this line during the next year.
Long term technical assistance
Helge Paulsen has continued to serve as fisheries biologist to the Project for the whole of
1992. In the early par of the year, he coordinated the collection and preparation of the data
Page : 16
required for the kapenta workshop and he took responsibility for compiling and editing the
final report. He has taken part in hydro-acoustic surveys, midwater trawling experiments and
made visits to Sinazongwe for discussions with Zambian staff and arranged a visit for
research assistants from SF IC to LKFRI. During the latter part of the year he has been
concentrating on studies of the feeding habits of kapenta in order to determine whether food
may be a limiting factor for growth. This is an important supporting study for the work by
Portia Chifamba and Morris Mtsambiwa on growth in kapenta.
Jeppe Kolding, who has been appointed as Research associate to the Project, was based in
Kariba until March. He was primarily involved with the entry of experimental catch data
into a data-base and with the checking of previously entered data. He took part in the hydro-
acoustic surveys, the workshops and working group sessions and assisted Rudo Sanyanga in
various field trips.
PROCUREMENT OF EQUIPMENT
In view of the decision by the Steering Committee in 1991 not to renew the contract
with Techpro, it was necessary to make new arrangements for the procurement,
consolidation and shipping of Project equipment. With the prior approval of the
Steering Committee, the Coordinator spent some time whilst on leave in the UK
seeking a replacement for Techpro. The company selected was Export Africa who
have many years experience in exporting to Africa and especially to Zimbabwe. In
view of the problems experienced with Techpro it was decided not to enter into a
formal contract but to use Export Africa as and when required. They have proved
to be very efficient and have given excellent service.
Although the procurement side has been significantly speeded up, the Project has been
facing serious delays with clearance formalities. The issue has been discussed with
a representative of the Department of Regional and International Cooperation and they
have agreed to request the department of Customs and Excise in Zimbabwe to look
into means of simplifying and speeding up the process for issuing letters of duty
rebate for the project. The Deputy Director of DNPWLM has also looked into ways
of reducing the delays in clearance with the department.
In view of the problems which have been encountered with shipping goods for
Zambia via Zimbabwe, all equipment destined for Zambia is now being shipped
directly to Lusaka for clearance by the Department of Fisheries.
The directors of Export Africa visited the project in September and held discussions
with project staff on the ways of improving their service to the Project.
STAFF ACTIVITIES
Dr Machena was Acting as Chief Ecologist for the whole year and was based in Harare for
most of the time. In August he was invited to attend the fisheries management course at
Trømso as an instructor and gave a course in tropical fisheries biology. Despite his heavy
workload, he managed to continue to play a role in the Project and attended workshops,
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followed up the discussions with Dr Hutton on the revision of the fisheries section of the
Lakeshore Planning Report and made preparations for a workshop on lakeshore planning.
He has also taken the time to review consultants' reports and prepared a paper for ICLARM
in conjunction with Rudo Sanyanga and Jeppe Kolding. In November, Dr Machena decided
that it was becoming increasingly difficult to combine the demanding role of Chief Ecologist
with that of Project Manager and he formally relinquished the latter role which will be
rotated amongst other Project staff.
Morris Mtsambiwa returned from overseas training at the beginning of July and continued
with his sampling programme, laboratory studies and writing up for the remainder of the
year. In addition to his own field work, he has also been supervising the hydro-acoustic
programme in the absence of Patrick Ngalande. He has also been involved with
administrative work and has served both as Officer-in-Charge at LKFRI and Deputy Project
Manager in the absence of Dr Machena.
Rudo Sanyanga has been on station for the whole of the year. She has concentrated on data-
base management and has supervised the entry of data, the training of enumerators and the
setting up of the new network. She has also continued with her field work on the distribution
of Synodonsis and on the analysis of her field data. As both the Project Manager and Deputy
Project Manager were away from station for extended periods, she took over the role of
Project Manager on a number of occasions.
Portia Chifamba attended the fisheries management course in Tromsø and returned to Kariba
at the end of August. Since her return she has conducted experiments involving the exposure
of kapenta to tetracycline in order to mark otoliths for age estimation.
Newman Songore and Wilson Mhlanga visited Kariba during August
- September to conduct
the field work studies for their M.Sc degrees and returned to Kariba after the completion of
their respective thesis in October. They are currently drawing up programmes for their own
work at LKFRI.
11. PROPOSED ACTIVITIES FOR THE iST HALF OF 1993
The new office and laboratory blocks have been constructed but not yet fitted out. Furniture
has already been purchased and arrangements have been made for ZESA to install electricity.
Landscaping of the grounds has been arranged and it is hoped that the buildings will be in
use early in 1993.
As soon as some staff move to the new blocks, the current library and Officer-in-Charge's
office will be converted into a combined library/conference room which can be used for
Steering Committee meetings etc.
LKFRI are currently awaiting plans from the Ministry of Construction for a staff guest-house
in Kariba. A stand near to the Institute has been acquired and as soon as a suitable design
is received a formal proposal will be submitted to NORAD for consideration. If the request
is approved, a contractor will be sought without delay.
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The process of obtaining title deeds for land at Binga is underway. As plans have to be
drawn, a contractor selected and a contract drawn up, it is unlikely that building will start
before March 1993.
Renovation of the workshops at LKFRI is essential if Project equipment is to be adequately
maintained. The appointment of an adequately qualified workshop manager/technician is
considered to be a prerequisite to any renovation and fitting out programme. The
appointment of such staff is currently being examined by LKFRI.
Vessel Construction
At the time of preparation of this report, the examination of the vessel "Aquarius" by
DNV is still underway. Until the examinations are completed and the faults identified
it is not possible to give an estimate of when the vessel will be in operation.
The aluminium work-boats are now complete and should be in operation in early 1993.
The refurbishment of the law enforcement launch is almost complete and the builder
is awaiting notification of a name and number from the Institute.
Biological studies
The individual research studies being undertaken by Project staff will, as far as
possible, follow the timetables laid out in the workplans which were finalised after
the 1992 annual review.
Frame Survey
A frame survey of the fishing villages and camps in 7mbia and Zimbabwe is planned
for January and February. This will be organised and run by the data-base managers
without input from external consultants.
y) Consultancy visits
A follow-up to the economic appraisal of the kapenta fisheries of Zambia and
Zimbabwe is provisionally scheduled for the first half of 1993.
In view of the delays which have occurred during the implementation of the Zambian
Lake-shore development studies, the contract period will probably need to be
extended into the first part of 1993.
It is planned that a specialist be brought in to run customised training courses in
fishing gear technology, boat handling, navigation, basic maintenance, safety
procedures etc for scouts and technical assistants from both LKFRI and SFTC. The
courses are scheduled for April and August 1993.
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A visit by Torfinn Lindern to assess the progress of the Hydro-acoustic programme
and to provide additional on-the-spot training to new staff is currently under
consideration.
Socio-economic Component
The detailed activity plan for CASS to undertake the socio-economie component of
the project was prepared at the annual review. Liaison with the Zambian Bureau for
Rural Development Studies is incorporated into the plan. It is hoped that the research
fellows will be in place by mid 1993 so that the in-depth studies can commence.
Meeting and Workshops
A workshop to be attended by representatives of all the major sectors and
administrative bodies on the Zimbabwe Lakeshore is scheduled for February 1993 in
Kariba. During the workshop the mechanism for drawing up a master-plan will be
discussed and discussions will take place on the most appropriate form of authority
to administer and oversee such a plan.
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P C CHIFAMBA
TITLE: Comparative study of growth of Limnothrissa miodon (Boulenger) in Lake
Kariba
WORK ACCOMPLISHED
The programme has been hit by a number of misfortunes. Firstly, samples were collected
only in February, April, October and November. Secondly, almost all the samples taken for
the program got spoiled when the freezer failed. Luckily, the remaining samples will be
adequate for making comparison on the differences in growth. Some otoliths have been
mounted and some already read for age determination.
An investigation was carried out to determine whether individual fish could be used for
determining the ages of fish. Results were positive and suggested that more information on
the history of growth could be obtained in this manner.
Some positive results have also been obtained on the trials to validate daily ring formation
in kapenta. Fish were kept in the aquarium for a few days to acclimatize then treated with
tetracycline. The initially marked rings were visible and the number of rings counted were
consistent with the number of days the fish were reared after marking. However, in order
to enable statistical treatment and to ascertain results, a larger sample of fish is still needed.
A different approach to validating age was also tried. Fish samples taken for the stomach
content analysis by Mr Paulsen were used because they were ideal in two respects. Firstly,
the samples were taken over a 24 hour period and secondly, the feeding patterns for the fish
during the time cycle had been assessed. This is important in that daily bands are a
reflection of metabolic activity which is linked to feeding periodicity. The idea was to
determine the status of band during the 24 hours which gives information on whether a
specific band is found consistently at a particular time. Variation in band size would indicate
progression in the deposition of a particular band type of over the 24 hour period. With the
help of staff at the University of Zimbabwe Electron Microscope Unit and through very time
consuming procedure of preparing samples for examination under the electron microscope
some photographs of bands on some otolith have been taken. Its still too early to get
answers on the periodicity of bands. In order to achieve this more samples will have to be
analysed.
The cage experiments on the growth of kapenta had to be postponed because of difficulty in
constructing own floating raft. An option to use pontoons no longer suitable for fishing was
investigated. These pontoons proved to be very expensive and it was decided to postpone
the project to when the raft is included in the budget.
Data for the length frequency component of this project were used in the Kapenta Working
Group where it was concluded that unless the sampling design was changed the data would
not be useful for growth estimates and that effort should be placed more of the use of otoliths
for age determination. Data from the two Mlibizi sampling sites showed the expected
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progressive length modes and were suitable for determining growth rates. The estimates of
growth parameters for the two stations were similar. The estimates of Loo were lower than
those estimated earlier using the daily rings but the K value was higher. The small Loe
value was because only small fish were encountered in the Mlibizi area.
WORK TO BE DONE
Ages of samples of fish from all stations will be determine to enable comparisons of growth
rate between sampling stations. Aging will be done more extensively as soon as the
equipment for reading arrives. It is hoped with the new equipment the otolith, some of which
are already mounted, will be worked on rapidly. The remaining fish will have otolith
removed and mounted.
More fish otolith will be examined under the electron microscope at the Electron Microscope
Unit and question on the periodicity of bands assessed. There have been problem is getting
clear bands and different method of preparation will be tried.
Subject to the availability of Pelican some live kapenta will be captured in order to continue
with the validation exercise using tetracycline for marking. The procedure for double
marking will be tried whereby fish are marked twice. Fish will be acclamatised as before,
marked, and reared for a specific number of days after which they are again immersed in
tetracycline for marking and kept again for another specific number of days before the fish
are sacrificed and the number of days between the marked bands counted.
A platform will have to be purchased for floating the cages for kapenta growth experiments.
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P C CHIFAMBA
TITLE: Effort Calibration for the Kapenta Fishery.
WORK ACCOMPLISHED
Data obtained from the equipment survey which was used to determine the factors which
increased catch capability of fishing vessels was analysed to estimate effect of some vessel
components.
By classifying vessels according to the vessel characteristics that had previously been shown
to affect fishing power the effects of some of the important characteristics echo sounder and
mobility were estimated. These effects were used to correct the fishing effort with
impressive results. The recent characteristic increase in catch without a corresponding,
expected increase in fishing effort was explained by the increase in effective fishing effort
which was attributed to learning by the fishermen and vessel improvement.
WORK TO BE DONE
The method of separating vessels can only be used for the major factors because the number
of vessels in each class declines with each subdivision. Experiments where factors are
controlled are recommended.
Experiments to determine the extend to which many of the factors such as net size and
fishing time affect the catching capability of vessels will be undertaken. These will also
include the relationship between abundance and fishing effort in the kapenta fishery. This
work will be important if a fishing unit which is equivalent to a fishing vessel will continue
to be used as a method of regulating fishing effort.
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M.Z. MTSAMBIWA
TITLE: Pre-recruitment ecology of the freshwater sardine Limnothrissa miodon
(Boulanger) in Lake Kariba.
OBJECTIVES:
To determine the stage of ring initiation in larval kapenta
To validate periodicity of the ring deposition
To identify spawning grounds and time for kapenta
To evaluate the life history parameters (e.g. growth and mortality rates, age at
recruitment) for larval and juvenile kapenta.
WORK ACCOMPLISHED:
Objectives (a) and (c) were difficult to achieve since up to now neither eggs nor yolk-sac
larvae have been captured in the two years that sampling has been going on.
Determination of the stage of ring initiation is of paramount importance if the correct age of
the fish is to be determined especially during the larval period when dramatic changes can
take place within a very short scale of time. Since in this study this factor has not yet been
determined age and growth rates are inferred from the otoliths on the assumption that
increment initiation commences at the end of yolk sac absorption when the fish shifts from
endogenous to exogenous nutrition. In some temperate clupeids, yolk sac absorption has
been observed to take place after 3-5 days at +/-10°C. With an average temperature of >
20°C on Lake Kariba one would expect yolk sac durations to be very short such that at the
moment age inferred from daily growth increments in otoliths is the closest possible.
Following two years of sampling on monthly basis and capturing larvae without failure it is
certain that kapenta breeds throughout the year. However, what is not clear is where it
spawns and what the peak spawning periods are. Another matter to be solved as far as
spawning is concerned is whether kapenta is a batch spawner or not. These matters are
crucial if we are to determine life history strategies for kapenta with greater precision.
Following successful treatment of larval kapenta with tetracycline it was possible to validate
that ring deposition takes place on a daily basis. However, this was based on a very small
sample and more work needs to be done on it to add weight to these findings. The major
stumbling bloke in this study was first to keep larval kapenta alive followed by finding the
right concentration and time duration for treating the larvae and finally observing the
flourecent mark. The larvae were treated with 0.10 and 0.15 mg/i for six hours and of the
15 treatments only four animals survived long enough to use in the validation exercise.
These larvae survived between three and eight days after treatment but on only two of them
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were rings corresponding to the days of survival after treatment counted. The other two
were not clear and were discarded.
As with all the larvae that had survived capture and subsequent handling investigations were
carried out to see if any checks had formed arising from stress caused by the capture and
subsequent handling. This was done by removing the otoliths from the dead larvae and
mounting them on slides using ordinary nail varnish as a fixing agent and then examining
them under a microscope. In all the cases examined none had checks within the period of
captivity to death implying that whatever stress they experienced was not enough to result
in the formation of checks. Thus those that experienced stress during capture died before
being taken to the LKFRI laboratory where treatment with tetracycline was carried out.
Due to late arrival of otolith reading equipment ordered from abroad the initial evaluation
of the life history parameters such as growth rates was carried out at the Institute of Marine
Research laboratory at Flodevigen in Norway in May, 1992. This was done with the
assistance of Dr Erlend Moksness who developed the programme OPS (Otolith Population
Statistics). The programme counts daily growth increments (i.e. age) and measures the width
of each increment which represents daily growth rate. A wide growth increment denotes fast
growth and a thin one slow growth. In addition it also back calculates the hatch dates from
the day of capture. Based on this analysis larval kapenta was observed to have a growth rate
of 0.15 mm/day during the first 5-10 days of its life increasing to between 0.20 - 0.25
mm/day during 10-2 8 days of age and then dropping from 0.20 - 0.05 mm/day from 28 day
old to 60 days of age. Maximum growth is experienced when the fish is between 10 and 15
mm in size. This pattern of growth depicts a situation where growth during the first days
of life is slow due to a number of possible reasons. Soon after yolk sac absorption fish
larvae might experience a situation of inadequate food arising from the inability to encounter
prey organisms of the right size. This could be due to the larvae's inability to swim fast
enough to capture the prey or not having a mouth gap large enough to capture and
manipulate the prey. If the situation persists there is usually high mortality by starvation.
The next stage of increased growth marks a period of successful feeding when the larvae has
overcome some of the hindrances discussed above. The finally stage of a slow down in
growth is indicative of the end of larval life when the fish approaches juvenile stages. This
period requires a shift in dietary needs and maybe energy is now directed from somatic
growth to the initial stages of gonadal development with maturity being reached later on in
life.
This project was registered in 1991 with Imperial College for a post graduate study leading
to a M Phil/Ph D degree and recently two draft chapters, outline of the remaining three
chapters and work plans covering the period of study were presented to the college and was
upgraded to full Ph D status.
WORK TO BE DONE
The following matters will be addressed during the next stage of the project:
a) Initiation of increment deposition
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As stated above it is important that the stage of ring deposition in larval kapenta is
identified in order to correctly age the fish. At the moment the assumption based on
the situation with other clupeids is that deposition commences at the end of yolk sac
absorption to coincide with beginning of exogenous feeding.
Determination of grounds and peak periods of spawning
This will be necessary to work out the life history strategies for kapenta. It is also
possible that the problem of the stage of ring initiation can also be solved if the
spawning grounds are identified. At least from the eggs we will be able to determine
whether this takes place before or after hatching.
Validation of daily increment deposition
It is important that further work be done to validate that rings are deposited on a daily
basis. At least the next stage will be easy in that methods of capturing and keeping
kapenta larvae have been worked out. In addition the right concentrations and
periods of tetracycline treatment have been determined which means only more
treatments are required to add validity to the study.
Further age determination
With the arrival of the otolith counting equipment at LKFRI more otoliths will be
counted to determine the age and growth rates of larvae to give credibility to the
initial counting carried out in Norway. In conjunction with Ecologist Chifamba
working on post recruitment ecology of kapenta we will also establish at what age
kapenta recruits into the fishery which in turn will assist in determining the
appropriate age-at-maturity, age-at-first spawning and age-at-first-capture. This will
lead in the long run to identifying the appropriate mesh size for use in the fishery.
All these parameters are important for the sustainable management of a renewable
resource. At the moment our regulations are of a conservation nature and it is not
clear whether we can increase effort without adverse effects on the fishery or not.
Write-up of remaining chapters
As indicated above so far only two draft chapters have been written and that three
more chapters need to be done. The outline of those chapters are as follows:
larval mortality inferred from daily growth increments in the otoliths. The
analysis will be based on the results of the work described in (d) above
estimation of larval abundances based on hydro-acoustic surveys. Hydro-
acoustic surveys have been carried out in the Sibilobilo Lagoon from January
to December 1992 and these will be analyzed in early 1993 to provide the
basis for a chapter
iii a synthesis of the whole study to workout recommendations on how best to
incorporate the results of this study in the management strategies of the
kapenta fishery.
During this write up stage I will spent a maximum of six months (July-December 1993) with
my supervisor Prof. Tony Pitcher at the Fisheries Centre under The University of British
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Columbia in Canada where he is moving to from January 1993. Following the viva which
led to the upgrading of my project to Ph D status I will be able to register as a write up
student which implies that I will not be expected to do any course work as is required under
normal Canadian conditions. This move will however, delay this programme from
completion in September 1993 had I remained under Imperial College to December 1993
under UBC.
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R.A.SANYANGA
ACTIVITY i
Title: The Ecology of the Inshore Fishery of Lake Kariba; The Biology of
Synodontis zain bezensis
OBJECTIVES
To study the biological aspects Synodontis zambezensis in relation to fecundity, growth rates,
feeding habits, natural mortality etc and to assess its ability to increase its population in
heavily fished areas.
WORK ACCOMPLISHED
Sampling has proceeded as planned and now being concentrated to two areas which are
sampled monthly to try and determine any seasonality changes in abundance and movement
of Synodontis.
Sampling along the whole lake shoreline was wound up in May 1992. Some of the data
analyzed is discussed below.
Discussion
The data presented in Table i show that S. zainbezensis seems to be the most abundant
species in the inshore area of Lake Kariba . It appeared that S. zanzbezensis usually form
more than 40% of the catches in terms of fresh weight (Figure 1), when monofilament gill-
nets were used. The rest of the catch was dominated by B. lateral/s B. mare quensis, and S.
codringtoni.
It is argued that while S. zanibezen.sis did not dominate catches in multi-filament nets its
abundance has certainly increased in the Lake over the years (Figure 2). In 1991 catches
from Lakeside Synodontis rated about fifth of the % IRI (Karenge and Kolding in prep)
having gone up the list from around ten prior to 1980. This is explained by the fact that
monofilament gill-nets were more efficient than the multi-filament in terms of catch ability
(Degermen et. ai., 1988).
Sampling was done at stations which have different characteristics and, at different times of
the year. With all these variations considered S. zambezensis was still found to be the most
abundant species temporally and spatially. Earlier reports state that its abundance varied with
habitat (Mitchell, 1976) . If this was true it can then be concluded that the squeakier had
succeeded in colonizing the whole stretch of the inshore area of Lake Kariba. S. zainbezensis
features among the six species ( S. codringtonì, Monnyrus longirost ris, Hippopotamyrus
discorhyncus , Marcusenus macrolepidotus, Schilbe depressirostris) of which Kenmuir (1977)
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wrote that were never or seldom caught in the years before 1970 but now figure promineniJy
in the catches. When examining Table 2 the above species are important except for
M. ion girostris and M. niacrolepidotu.
Data on the depth zonation provides interesting information. From the 4 zones sampled S.
zambezensis was more frequent in the deeper waters (Table 2 & 3). The other species which
are relatively important in the shallow waters became scarce as the depth increases. The
absence of other larger species magnifies the relative importance of S. za.'nbezensis in the
deeper zones. But still the frequency of occurrence at the deeper zones was 100% and the
CPUE show that the catches were relatively high at 12 m and 20 m. According to Mitchell
(1976) the squeaker was limited to marginal zones and to river estuaries and substantial
quantities where found under hydrophytes. At present however, this species is more abundant
in open waters than in the marginal zones and occasionally it is caught in the sardine catches
at depths as much as 60 m. The extend to which the squeaker colonises the pelagic zone is
yet to be established.
From Table 4 it can be concluded that the highest catches of S. za,nbezen.is occur at 12 m
and 20 m depth zone. Mitchell (1978) studying around Zebra Island realized that although
the squeaker was not numerous in the catches it was caught in greater numbers at 10 m depth
as compared to 2 m and 5 m and more so in the smallest meshes. Unfortunately he did not
sample further than 10 m depth. Jackson (1961) reported S. zainbezensis as one of the three
species which adapted to living at depths as much as 100 ft (30 m) after the filling of the
Lake. A study in Lake Turkana On Synodonfis schall a similar species showed that this
species was more frequent in the 10 to 25 m (Lock 1982, Kolding 1989).
The possibility of the species being underestimated in the previous sampling studies can be
due to most nets having been laid in the O to 6 m depth. This would explain why the S.
zambezensis did not dominate in catches from Lakeside. Another explanation is depth
coverage of the nets. In the O to 6 m zone the frequency of occurrence of S. zambezensis was
60 % and could have been much less before, whereas in the open waters the frequency is
100%. The second explanation is the most plausible in the light of results obtained (Table
4). This confirms Matthes (1963) and Mitchell (1978) when both concluded that as one goes
deeper the S. zambezensis becomes more frequent. The S. zainbezensis could be doing well
in the deeper zones because there is less competition and since it has a catholic diet its range
in terms of food is not limited.
Conclusion
S. zainbezensis is the most abundant species in the inshore of Lake Kariba and has increased
in abundance since the earlier years. It is a top predator in the food chain of Lake Kariba
(Mitchell, 1976; Bellcross & Minshull, 1987; Machena et. ai. 1992) . Whereas its diet is
varied its only predator is tigerfish (Hydrocynus vittatus). Even with that, only small
juveniles of the squeaker are eaten, and only the lower part of the body (Matthes 1968). Its
fishing mortality on the Zimbabwean side is estimated to be very low ( Machena et. al.
1992), predatory mortality seems insignificant. These factors may contribute to the success
of S. zainbezensis.
To conclude the success of S. zwnbezensis in Lake Kariba may be attributed to three factors:
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that it is not cropped in the large mesh-sizes used by the Zimbabwean
fishermen,
that it has a catholic diet,
that it can colonize deep waters compared to other inshore species.
The limiting factor to the spread in Lake Kariba of the S. zainbezensis can only at this
moment be speculated as the extend of its colonization is not known. Other Physio-chemical
parameters such as dissolved oxygen, temperature need to be correlated with its occurrence.
Apparently S. zambezensis, may be the only one of the old Zambezi species, besides
Hydrocynus vittatus to have successfully colonized the deep water as predicted by Jackson
(1961). It is suggested that methods of cropping this species which do not harm the cichlid
juveniles should be tried so that the resource is utilized.
WORK TO BE DONE
Eggs and stomach contents have been collected and preserved in formalin waiting for
analysis. The former will determine the fecundity rate and stomach contents will be used to
study feeding pattern and food preferred. A preliminary analysis of stomach contents was
carried out on a collection from one area , in this sample all the stomach contained muscles
and small amounts of mud. Diurnal patterns are also to be studied. Mortality and growth
rates will be worked out from data already collected. Two manuscripts are in preparation
using the data already collected.
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ACTIVITY 2
Title: Database
Data entry has progressed very well with the help of Ms Muchabaiwa. All the kapenta data
has been computerised and is currently being edited. The LAN system has been installed and
all punchers will be taught how to use the system in January 1993.
The inshore data will be entered from the beginning of 1993. It is hoped that by August
1993 all the data will be computerised and ready for the Inshore Workshop.
The 1993 Frame Survey is planned to take place from mid-January to the end of February,
1993. The report should be ready by end of April 1993.
3. OTHER ACTIVITIES FOR 1992.
Besides continuing with the inshore project the author has been involved with database
management and both LKFRI and project administrative duties.
Arrangements to collect data (returns) from fishing safari/tour operators have been made and
the system is to be introduced at the beginning of 1993. There are plans to reintroduce the
system of gill-net tags for the inshore fishery, also starting in 1993. A meeting was arranged
between the permits office , District councils and LKFRI to discuss ways of resolving
problems with gill-net permits and introduction of gill-net tags.
The author has helped with the text in production of LKFRT Pamphlet, and compiling and
editing of ZZSFP reports in particular the Kapenta Workshop report. She has also arranged
the LKFRI monthly meetings.
A number of workshops and symposia were attended and these have been included in the
coordinator's report and in the publication list.
A pre-impoundment study of the Odzi river at the Osborne dam site was carried out. The
author was in charge of the fisheries aspect. This survey was carried out in conjunction with
the University lake Kariba research Station & Blair Research Laboratory. The survey was
sponsored by IUCN Zimbabwe. The Survey was done in April 1992.
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TABLE 1. INDEX OF RELATIVE IMPORTANCE AT ALL STATIONS & ALL DEPTHZONES COMBINED
NO % WEIGHT % FREQ IM
Synodontis zambezensis 996 14 177048 55.8 74 84 5856 53
Brycinuslateralis 3261 46 11592 3.7 39 44 2182 20
Barbus marequensis 1186 17 3572 1.1 45 51 905 8
Pseudocrenilabrus philander 880 12 1426 0.4 40 45 579 5
Serrranochromis codringtoni 96 1 35838 11.3 37 42 531 5
Hydrocynus vittatus 91 1 15062 4.7 38 43 259 2
Schilbe depressirostris 74 1 10273 3.2 30 34 145 1
Brycinus imberi 189 3 8556 2.7 24 27 145 1
Tilapia rendalli 43 1 13623 4.3 23 26 128 1
Oreochromis mortimeri 29 0 12272 3.9 20 23 97 1
Hipopotamyrus discorhyncus 63 1 5968 1.9 23 26 72 1
Limnothrissa miodon 148 2 236 0.1 24 27 57 1
Serranochromis macrocephalus 33 0 4451 1.4 24 27 51 0
Momyrus longirostris 13 0 11181 3.5 12 14 50 0
Synodontis nebulosus 15 0 1143 0.4 9 10 6 0
Labeo altivelis 7 0 1671 0.5 8 9 6 0
Distichodus schenga 7 0 1072 0.3 5 6 2 0
Clarius gariepinus 3 0 1548 0.5 4 5 2 0
Marcusenus maerolepidotus 5 0 216 0.1 4 5 1 0
Barbus fasciolutus 8 0 7 0.0 3 3 0 0
Labeo cylindricus 2 0 100 0.0 2 2 0 0
Heterobranchus longifihis 1 0 513 0.2 1 1 0 0
TOTAL 7150 100 317368 100.0 11076 100
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TABLE 2. NUMBER OF S. ZAMBEZENSIS NETTED PER FLEET SETTING FROM SEVERAL STATIONS.
(From Keamuir, 1984)
YEAR KARIBA STATION LAKESIDE NYAODZA
1960
1961
1962
1963
1964
1967
1968
1972
1973
1974
1975
NUMBER
no records
0
0.12
0
0
no records
no records
1.59
2.03
10.27
4.05
SETTINGS
80
83
94
*
89
17
26
22
19
NUMBER
O
0
0
0
0.52
0
no records
0.79
0.92
3.11
1.69
SETTINGS
i
1
11
12
61
5
19
17
26
23
NUMBER
no records
0
0
0
0.26
0.33
SETTINGS
2
7
11
19
20
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TABLE 4. THE RELATWE ABUNDANCE OF SYNODONTIS ZAMBEZENSIS AT
DIFFERENT DEPTH ZONES
DEPTHZONE 3m 6m 12m 20m
CPUE(g/net) 1181.4 1922.6 2871.7 2349.3
%FREQIJENCY OF OCCURRENCE 60 85.7 100 100
NO OF SPECIES 18 19 19 10
%IRI 19 48 80 93
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%I RI FOR S. zambezn i s (1969 TO 1991)
Figure 3 Lake side data showing the % IRT of S. zambezensis from 1969 to 1991
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Figure 2 Relative abundance by % fresh weight of species caught at various stations.
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W. MHLANGA
Title: Mercury in The Tigerfish (Hydrocynus vitta.tus) Green Happy (Serrano chromis
codringtoni) and Tanganyika sardine (Limnothrissa miodon) from Lake Kariba,
Zimbabwe
WORK ACCOMPLISHED
During the period 1/10/91 to 16/10/92, the author was studying for an M.Sc. in Applied
Hydrobiology at the University of Wales College of Cardiff, U.K. A thesis was submitted
at the end of the course. The thesis consisted of two parts, the first part was a review of
literature while the second part was a field project. The full title of the thesis was;
Methods for evaluating sediment toxicity
Mercury in the Tigerfish (Hydrocynus vittatus), Green Happy
(Serranochromis codringtoni) and Tanganyika sardine (Limnothrissa miodon)
from Lake Kariba, Zimbabwe.
The summaries of the thesis are given below;
Part i (Literature Review) Summary
Literature on methods for evaluating the toxicity of aquatic sediments was reviewed. It was
demonstrated that there is a need for evaluating sediment toxicity. In assessing the toxicity
of sediments, various methods have been used. The direct methods are sediment spiking, the
use of contaminated undiluted sediment and use of diluted sediment. There are two indirect
methods, namely the use of pore (interstitial) water and solvent extraction (elutriation).
In order to protect aquatic environments from excessive pollution, sediment quality criteria
have to be established as a supplement to existing water quality criteria. Current procedures
include the following approaches, Background Levels, Water Quality Criteria,
Sedimenti Water Equilibrium Partitioning, Sediment Bioassay, Screening Level Concentration,
Apparent Effects Threshold, Sediment Quality Triad and Body Burden Criteria. The
assumptions, advantages and limitations of the approaches were discussed. It was concluded
that when establishing criteria for particular contaminants, the most appropriate approach
should be used.
The need to develop detailed standardized toxicity tests was discussed and recommendations
on possible approaches were made.
Part 2 (Field Project) Summary
This study was carried out to determine the levels of methylmercury and total mercury in
Hydrocynus vitattus, SerranDchrornis codringtoni, and Limnothrissa miodon from two
localities (Basins 2 and 5) in Lake Kariba, Zimbabwe.
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Methylmercury concentration in a subsample of H. vittatus was 0.05 mg kg-1 while in S.
codringtoni, the highest concentration was 0.01 mg kg-'. No methylmercury was detected in
the subsample of L. miodon from Basin 2, while the subsample from Basin 5 had
concentrations of 0.03 to 0.05 mg kg-' (wet weight).
The mean concentrations of total mercury in H. vittatus from Basin 5 and Basin 2
were 0.08 mg kg-' and 0.094 mg kg-', respectively. In S. codringtoni, mean concentrations
were 0.004 mg kg-' and 0.026 mg kg-' for Basins 5 and 2, respectively. No mercury was
detected in L. miodon from Basin 2 while samples from Basin 5 had a mean concentration
of 0.069 mg kg' (wet weight). Total mercury concentrations were also determined on a dry
weight basis.
Within each sampling area, total mercury concentrations were significantly different between
species (p < 0.05). For H. vittatus and S. codringtoni, total mercury concentrations (in the
same species) were not significantly different between the two localities (p < 0.05).
The factors that resulted in observed differences in total mercury between similar species
from different localities and between different species in the same locality (sampling area)
were discussed. From the observed low levels of mercury in all three species, it was
concluded that the mercury was of natural origin and constituted 'background levels.'
Evidence of bioaccumulation along the food chain was not conclusive. In
H. vittatus and S. codringtoni, no correlation was found between Standard Length (which is
directly correlated with age) and mercury concentrations (p < 0.05).
Further studies on mercury in the lake need to be carried out and possible research topics
were suggested.
In November, preliminary work on the cage culture project was initiated. This involved
limnological sampling at the cages near Antelope Island.
WORK TO BE DONE
A detailed project proposal for cage culture studies is to be drawn up during December.
Monthly limnological sampling will continue and growth/production data will be compiled.
Other research activities will include participation in the bi-monthly Hydro-acoustic study to
be carried out within the framework of the ZambialZimbabwe SADC Fisheries project.
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N. SONGORE
Title: Assessment of the Potential Development of a Synodontis Fishery on Lake
Kariba, Zimbabwe.
JUSTIFICATION
Since Lake Kariba was constructed, there are only two types of fisheries established so far.
These are the inshore fishery mainly exploiting the larger species of the cichlidae,
characidae and cyprinidae families and the off-shore or pelagic fishery exploiting the tropical
freshwater sardine Lininothrissa miodon. Out of the 41 fish species recorded on Lake Kariba
only 9 species are commercially harvested (Table. 1). Very little work, if any, has been
done in assessing the potential of other types of fisheries based on the other remaining 32
species.
This project is aimed at assessing the potential of a Synodontis zainbezensis fishery on Lake
Kariba. Of late this fish species has been considered as trash fish and a nuisance in
fishermen's as well as experimental gill-nets. Prior to this project no effort had been put into
trying to develop specific methods of cropping this fish species and others which are not
readily taken in fishermen's gill-nets.
With the catches of the artisanal fishery stabilising at approximately 1200 metric tonnes per
annum due to the lake stabilizing as an oligotrophic water body with a low level of primary
production, there are only two possible ways to increase the productivity of the artisanal
fisherfolk and fish production on Lake Kariba. The two options are either to reduce the
minimum gill-net mesh size currently used or to develop other fisheries based on fish species
not currently exploited commercially. A reduction of the gill-net mesh size would
undoubtedly increase the yield at first but this would have some detrimental effects on the
fish stocks in the long run (Marshall et al 1982); stocks of tigerfish (Hydrocynus vittatus),
which is one of the most important fish species for commercial and sport fishing, can be
severely affected by small mesh nets (Kenmuir, 1973). Uncontrolled reduction in gill-net
mesh sizes drastically reduced cichlid catches in Lake Victoria (Fryer & 11es, 1972). This
leaves the latter option as the only viable alternative. Development of new fisheries however
would involve not only research into new capture methods, but also into new processing
techniques and the opening up of new markets, all of which are covered in this report.
The inshore fishing communities of Zambia and Zimbabwe constitute the primary ta get for
the ZambiaiZimbabwe SADCC Fisheries Project and the improvement of their standard of
living and working conditions has been identified as an area of high priority (Murphree, et
al. 1989). The only way of doing this is by increasing their productivity which at the present
moment seems difficult because of the stabilised catches. More fishing grounds can not be
allocated because of conservation measures and as mentioned before reduction of mesh sizes
may be catastrophic.
As observed by Murphree et al. 1989 during their pre-project socio-economie study for the
ZambialZimbabwe SADCC Fisheries Project, lack of or inadequacy of fishing gear, poor
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fish catches, lack of expertise, post harvest losses and shortage of fishing grounds were
amongst constraints facing the various sectors of the artisanal fishing community. Research
into trying to redress such situations may result in increased productivity in the artisanal
fishery.
Further justification in undertaking this project comes from the results of the work done by
Sanyanga 1990. The results showed that the biomass of Synodontis zambezensis was the
highest in the inshore fishery yet this species is lightly or not exploited at all. Commercial
exploitation of this species could revitalize the fish production of Lake Kariba.
This project draws extensively on the experience gained during the studies on the Diploma
in Fisheries Management and MSc in Fisheries Technology Management. The studies
included such disciplines as fishing gear design, fisheries technology (pre-harvest and
post-harvest) its assessment and management, fish marketing and fisheries resource
management all of which are essential in every fisheries development project.
Aims and Objective
The main objective of this project is to assess the potential development of a Synodontis
zambezenis fishery on Lake Kariba which includes the technical and economic assessment
of the pre-harvest and post harvest technology and the marketing and distribution of the
catch.
WORK ACCOMPLISHED
A preliminary assessment of the potential development of a Synodontis zambezensis fishery
on Lake Kariba was carried out. The assessment involved fishing gear design and its
construction done in the United Kingdom from the ist to the 30th of June 1992. Practical
fishing gear trials were carried out on Lake Kariba, Zimbabwe. Four different types of
fishing gears i.e monofilament gilinets, nylon multifilament gilinets, fish traps and longlines
were used during the trials. The main objective for the trials was to determine the most
suitable fishing gear for the commercial exploitation of S. zainbezensis. Mean catch per unit
of effort for S. zainbezensis of the trial gears was calculated.
An approach based on the hard systems methodology was used to analyse the relationship of
this fishery with its environment which includes the socio economics of the target groups,
processing technology, marketing and the Synodontis zainbezensis fish resource.
Economic modelling was done for each fishing gear, with the exception of multifilament
gillnets, used during the practical fishing gear trials. This methodology was applied to assess
the relative financial and economic viability of the three fishing gears. A discounting rate of
10% was used in deriving the minimum catch per unit of effort for S. zambezensis which
would make the fishery based on each of the three gears, a sound commercial proposition.
The assessment of the appropriate internal rate of return (IRR) was done against an interest
rate of 10%.
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Because of time limit the work that has been accomplished can only be regarded as a first
attempt at assessing the potential of a Synodontis zambezensis fishery and identification of
the major factors which would be crucial to its success. The project raised more questions
than it solved and to answer these will be the basis of further work to be carried out in the
future.
WORK TO BE DONE
The following list shows work which is intended to be done in the near future:
selection of appropriate fishing gear according to available S. zambezensis fishery
resource data;
determination of optimal technical parameters for the fishing gear taking into account
the various characteristics of Lake Kariba, the target fish species and the fishing
crafts used in the inshore fishery;
designing of a suitable fishing gear for the fishery and calculating the quality, quantity
and costs of the materials required for its construction and rigging;
determining the best operation patterns of the gear (fishing position, rigging details,
optimal baiting strategy, optimal soak time, etc) under different conditions;
investigation into the possibilities of modifying the existing fishing gears so as to
capture S. zanibezensis;
investigation into the characteristics of the fishing grounds (fishery resources, food
availability, depths, currents, temperature, transparency etc);
investigation of the economic conditions( general fish demand and specific market
preference, distance to markets, etc availability of capit1);
diurnal catchability of S. zambezensis using different fishing methods will also be
looked into.
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